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Summary. Child marriage has significant negative impacts, not only for girls,
but also for a range of development outcomes. This study aimed to assess, in
a more detailed way than done so far, the magnitude of the relationship
between child marriage and total fertility in multiple countries representing
diverse settings. Data from the most recent Demographic and Health Surveys
in the fifteen countries of interest were used. Analysis was restricted to a sub-
sample of women aged 35–49 years in order to capture completed fertility.
Poisson regression was conducted to estimate the impact of each additional
year of early marriage on the total number of births women have, controlling
for selected sociodemographic characteristics. Counterfactual analyses were
carried out to estimate the reduction in the number of children that women
would have over their lifetime in the absence of child marriage. Controlling
for socioeconomic and other characteristics, girls who marry as children have
more children over their lifetime than women marrying after the age of 18.
Nationally, across fifteen countries, the reduction in total fertility from ending
child marriage ranges from 0.24 to 1.06 children per woman. The simulated
change in total fertility that would result from ending child marriage tends to
be higher in countries that have a higher incidence of child marriage.

Introduction

Child marriage is defined as a formal marriage or informal union involving a boy or girl
below the age of 18. It is a stark reality for many young girls all over the world and poses
challenges for women’s health, education and other development outcomes. The
incidence of child marriage across a set of 60 countries has reduced globally over the
last few decades, but only slowly from 51.2% among women born between 1955 and
1959 to 40.3% among women born between 1985 and 1989 (Nguyen & Wodon, 2015).
As a result, child marriage remains widespread. Although the sub-Saharan Africa and
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South Asia regions have experienced the largest declines due to their initially high incidence,
these regions in particular continue to exhibit a high prevalence of child marriage.

Research evidence shows that child marriage has multiple negative consequences for the
young brides, their children and their communities, even after hosts of confounding factors
are controlled for. Child brides often experience restricted economic and educational
opportunities, thus limiting their options for escaping poverty (Nguyen &Wodon, in press).
They are more likely than adult brides to have poor access to health care and experience
domestic violence (Raj et al., 2010). They also have minimal reproductive choices
(UNICEF, 2005; Raj et al., 2009; Parsons et al., 2015). Child marriage has been linked to
higher fertility, especially in populations with low contraceptive use, which is not surprising
given that fertility occurs largely within marriage (Jain & Kurz, 2007). Girls who marry
early tend to have children earlier than girls who marry later (Wodon et al., in press). They
also tend to have more children over their lifetime. This could be due in part to the
socioeconomic and cultural context in which girls who marry early tend to live, but it is also
likely to be due in part to the fact that they marry early, controlling for socioeconomic and
cultural context such as the fact that marrying early may be associated with a lack of
decision-making and agency for girls, including in terms of access to family planning and
contraception, which would help delay or reduce the number of births if women so desire.
Again, this leads to earlier and more births.

Much of the research on the relationship between child marriage and fertility has
focused on South Asia, even though there are studies for other regions as well (see the
review of the evidence on the links between child marriage and health outcomes for
women and children by Santhya (2011)). In India, Raj et al. (2009) assessed the impact
of child marriage on fertility and fertility control behaviours in India using data from the
2005–2006 National Family Health Survey (NFHS-3). They focused on ever-married
women aged 20–24 and found that early marriage increases fertility and reduces the
ability to rely on fertility control mechanisms. Santhya et al. (2010) also reported a
relationship between child marriage and lack of fertility controls in five Indian states for
women aged 20–24. They found that in comparison to women marrying early, women
marrying after the age of 18 are more likely to have been involved in planning their
marriage, to have used contraceptives to delay their first pregnancy and to have had their
first birth in a health facility. They were also less likely to have experienced physical or
sexual violence or a miscarriage or stillbirth. Kamal (2012) considered the relationship
between the decline in child marriage and its effect on reproductive outcomes using the
2007 DHS for Bangladesh. The study found that child marriage is associated, among
other factors, with lower age at first birth, higher fertility, lower contraceptive use and
higher risks of unplanned pregnancies and pregnancy termination. A similar analysis
with the 2011 Bangladesh DHS (Kamal & Hassan, 2015) confirmed the relationship
between child marriage and adverse reproductive and health outcomes.

Another study used the 2006–07 Pakistan DHS to identify differences in poor fertility
outcomes and child marriage (Nasrullah et al., 2014). As with other studies, this was
done using logistic regression models and controlling for a range of factors, including
demographics, education, wealth indices, location and contraception use, as well as the
husband’s desire for more children and son preference. They confirmed that child
marriage is associated with higher fertility, rapid repeated child births and unwanted
pregnancy, as well as pregnancy termination. For South Asia more generally,
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Godha et al. (2013) relied on DHS data for Bangladesh, India, Nepal and Pakistan,
focusing again on women aged 20–24 years. Among girls who married early, they
distinguished those who did so at ages 15–17 versus those who married even earlier.
Logistic regression models suggest that child marriage is associated with rapid repeated
childbirths, lack of access to a fertility control mechanism and insufficient use of
maternal health services, with more severe effects when marrying very early.

These findings for South Asia tend to also be observed in other regions as well. As noted
in a review of the economic impacts of child marriage by Parsons et al. (2015), child brides
in other regions are also often under pressure from husbands and in-laws to become
pregnant soon after marriage and to not use any form of contraception. This leads to higher
fertility as well as other health complications. This brief review of the literature suggests that
child marriage is associated with higher fertility and other negative consequences. In turn,
the number of children that a woman has over her lifetime affects a wide range of
development outcomes for the woman herself, her household and her children. This includes
a reduced ability of the household to avoid poverty due to a larger household size, a risk of
reduced education opportunities for the children given limited resources available to the
household, and additional risks for the health status of the children, especially when they are
born of a very young mother. At the community and societal level, high total fertility rates
lead to increased population growth and demographic pressure that also may have
detrimental impacts on development.

Assessing, in a more detailed way than done so far, the magnitude of the relationship
between child marriage and fertility is the purpose of this study. The study estimates the
impact of child marriage on the number of children that women have over their lifetime and
the reduction that would result from the elimination of child marriage. In comparison to other
studies, this study has three main characteristics that differentiates it from previous work.
First, it models the impact of each additional year of early marriage on the total number of
births women have while previous studies typically looked only at the impact of marrying
early or not (a dummy variable), or in some cases the impact of marrying early or very early
with two age groups. Instead, this study looks at the impact of each single additional year of
early marriage on the expected number of children that a woman will have. Second, the study
estimates the impact of child marriage on a woman’s number of child births over her lifetime.
Most previous studies focused on young women, typically those aged 18–24 years. Instead,
this study considers the number of births over a woman’s lifetime. The reason for doing this is
that substitution effects could be at work, whereby if a woman has a child earlier in life, she
may be able to reduce the number of children that she has later on. In order to look at the
impact of child marriage on the total number of children women are expected to have over
their lifetime, there is a need to consider older women towards the end of their fertile age.
Third, this study uses the estimations from the regression analysis to conduct counterfactual
analyses, in order to estimate the magnitude of the reduction in the number of children that
women will have over their lifetime in the absence of child marriage.

Methods

Data source

This study uses data from Demographic and Health Surveys (DHS) conducted in
fifteen purposively selected countries. These include three South Asian countries
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(Bangladesh, Nepal and Pakistan), one country from the Middle East (Egypt), six
countries from West and Central Africa (Burkina Faso, Democratic Republic of Congo,
Mali, Niger, Nigeria, Republic of Congo) and five countries from East and Southern
Africa (Ethiopia, Malawi, Mozambique, Uganda and Zambia). For all countries, the
surveys were implemented in 2010 or later and the results are based on the latest DHS
survey available at the time of the analysis. Priority was given to countries with a
relatively high incidence of child marriage, but some of the countries, such as Egypt,
have a much lower incidence. In addition, demand at the World Bank for the analysis to
be conducted in particular countries as part of on-going policy dialogue was also taken
into account in the choice of the countries. Overall, while the countries are not a
representative sample of the world as a whole, they represent quite diverse settings, with
a focus on regions of the world where the incidence of child marriage is especially high
(sub-Saharan Africa and South Asia).

The DHS are nationally representative cross-sectional household surveys that
provide data on health and population. They are an important source of data for
studying population health in developing countries and allow for international and sub-
national comparisons due to their use of uniform survey instruments, extensive coverage
and data quality (Pullum, 2008). Advantages of the DHS include high-quality
interviewer training, high response rates and standardized data collection procedures
and variables across surveys (Corsi et al., 2012). The survey data are available publicly
on the web and further information regarding the DHS surveys is available at
dhsprogram.com. The DHS typically employ a multistage sampling methodology. The
sampling frame is explicitly stratified by separating urban and rural residence within
country-specific administrative or geographic regions. Localities are independently
selected with probability proportional to size within the defined strata. Sampling units
are then selected with equal probability selection, and in the final stage households
are selected in every urban and rural cluster through equal probability systematic
sampling. Sampling weights based on sampling probabilities are created to reflect the
sampling design. These are inflation factors which extrapolate the sample to the national
population.

Country-specific sampling plans are detailed in each country’s final DHS report. Survey
data are collected within each selected household through three different questionnaires: a
household questionnaire, a questionnaire for women aged 15–49 and a questionnaire for
men aged 15–59. In some surveys female respondents are limited to ever-married women.
The questionnaire for women is the most important one for the analysis conducted here. It
includes sections on fertility, family planning, reproductive health, marriage and sexual
activity, maternal and child health, mortality and nutrition. The response rate for female
participants in this study’s countries ranged from 93% to 99%.

Study population

Analyses reported in this paper are restricted to ever-married women aged 35–49 years
at the time of the survey (a reasonable proxy for completed fertility). That is, in order to
look at the impact of child marriage on the total number of children women have over
their lifetime, older women towards the end of their fertile age are considered. The lower
bound of 35 years is applied in order to consider the number of births over the woman’s
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lifetime and to ensure large enough sample sizes. Previous studies have similarly used
this lower bound to estimate completed fertility (Grindstaff et al., 1991; Benefo &
Schultz, 1994; Bhat, 1998; Chaudhuri, 2012; Juhn et al., 2013; Phan, 2014). Many
women continue to have children after age 35 (Eijkemans et al., 2014), so that the total
number of births considered in this study may be slightly underestimated. However, this
is not expected to affect greatly the estimate of the difference in the total number of
births between women married as children and those married as adults. Also, restricting
from an older age may lead to an overestimation as misreporting of births by older
cohorts, as well as female mortality at an older age, inflate fertility estimates (UNSD,
2004). In addition, in many countries, an older sample would restrict the analysis to
women with mostly little schooling. The upper bound is established at 49 years as that is
the DHS age threshold for eligibility for the women’s survey.

Measures and statistical analysis

This study explores the impact of child marriage on lifetime fertility, defined as the
number of children ever born alive (CEB), which is a non-negative integer. This measure
is used in demographic analyses as a proxy for fertility (Khan & Raeside, 1994; Bollen
et al., 2002; Juhn et al., 2013). Given that the number of children ever born is a count
variable and is assumed to have a Poisson distribution (Poston, 2002), Poisson
regressions are carried out to estimate the impact of early marriage on the number of
births. Child marriage is defined as a first marriage or union before age 18 and is
captured in the analysis through dummy variables for marriage at ages ≤12, 13, 14, 15,
16 and 17 in order to capture the effect of marrying at various ages. The reference
category is ‘marriage as an adult’ (at age 18+).

Five regression models are estimated and results are presented as Incident Rate
Ratios (IRRs) with 95% confidence intervals (CIs). The first specification simply
regresses the number of children ever born against the age at first marriage or union
without controls. The second regression includes the following independent variables as
controls apart from the age at first marriage or union: location (urban versus rural),
education level of the respondent, household wealth quintiles, religion, region or
province of residence and age group (35–39, 40–44 and 45–49). In the third model,
ethnicity is added. The last two specifications include a number of additional variables
that capture the agency of the respondent in the household. The use of alternative
models allows, to some extent, the testing of the robustness to alternative specifications
of the coefficient estimates for the impact of early marriage. It also helps in providing a
richer discussion about some of the effects at work in terms of the correlates of the
number of births. The additional variables in the last two models are the spousal age
difference, the ability of the respondent to solely or jointly make decisions in various
situations, the respondent’s tolerance of wife beating and whether the distance to the
nearest health facility is a major problem for the household. Additional controls are the
rate of modern contraceptive use in the area where the respondent lives (through ‘leave-
out means’ for the primary sampling unit or PSU by age cohort) and under-five
mortality experience, again within the area (PSU leave-out mean of women who have
had at least one child die before the age of five). The use of leave-out means is to avoid
endogeneity issues, and the last variable on under-five mortality at the PSU level is
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included to control for the potential tendency in high-mortality settings to have more
children given the expectation that some children will not survive childhood (Canning
et al., 2015). Leave-out means are average statistics over a sub-sample for a variable with
the statistics estimated for the PSU in the survey where the individual lives, but not
including that particular individual. These variables capture community-level effects.

Subsequent to the regression analysis, for each country the impact on the average
fertility rate of ending child marriage is calculated. The results are obtained by predicting
(simulating) the number of births with and without child marriage for the women who
married early. All statistical analyses were conducted using STATA version 13.1
(StataCorp LP, College Station, TX).

Results

In this paper, the focus is on estimating the impact of child marriage on the number of
births that women have over their lifetime. As mentioned in the Introduction, early
marriage is often associated with early pregnancy, and ultimately, with a higher number
of births over their lifetime for women. This can be seen in Table 1, which shows, for
women aged 35–49, the number of births that women have over their lifetime by age of
marriage. The average number of children ever born mostly increases when girls marry
earlier, as expected. In all the countries, women who married before age 18 have more
children than women who married after age 18. The difference between the two means is
statistically significant (at the 1% level) in all countries. The mean CEB among women
aged 35–49 years ranges from 3.67 children in Egypt to 7.36 in Niger.

The mean CEB for women in the study sample by selected background
characteristics is also computed, according to whether the woman was married as a
child or not (full results for all countries are available from the authors). There are large
differences in fertility according to most of the independent variables such as age,
residence, education level, region, religion, ethnicity and wealth quintiles. In all
countries, women living in rural areas have significantly more children, on average, than
women living in urban areas. However, within both locations, women who married at
below age 18 have more births than their counterparts who married at age 18 or older.
Women with less education as well as women belonging to the bottom quintile of wealth
have on average more children than women with secondary education or belonging to
the top wealth quintile.

Table 2 provides Incident Rate Ratios of child marriage from the regression analysis
(full results for all independent variables are available from the authors). Results from
Specification 3 are provided, which shall be considered as the baseline model, as well as
Specification 5, which is the most extended model. The coefficients of early marriage do not
change very much when additional controls are added to the regressions when shifting from
Model 3 to Model 5. Therefore, results of Model 5 are reported and simulations are also
conducted with this model, which has the largest set of controls included. As expected, in
most countries, the estimates indicate larger impacts for girls marrying earlier, although the
coefficients do not always increase monotonically with the number of years of early
marriage. Importantly, the coefficient estimates are statistically significant in all countries at
the 1% level. The largest impact for marriage at age 12 or younger is seen in Ethiopia where
a woman married at that age is likely to have 35% more live births than if she had married
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at 18 or later, all other things being equal. As another example of the results, in the
Democratic Republic of Congo, a woman married at age 17 is likely to have 24% more
births than if she had married at age 18 or later, again all other things being equal. Overall,
while the magnitude of the impacts varies depending on the country and the age at first
marriage, there is clearly a large impact across all countries.

The detailed regression results (available from the authors) show that a number of other
effects appear to be at work in driving differences in fertility rates for women. The impact of
education on the number of births that women have is strongly significant. Better-educated
women – especially those with a higher (tertiary level) degree – tend to have fewer children.
Compared with women with primary education or below, women with a higher degree have
fewer births, with the effects ranging from 7% to 48% depending on the country. Note that
the findings on the effect of education on fertility are consistent with findings from previous
studies that higher educational attainment is associated with lower fertility, chiefly through
an enhancement of the ability of women to make reproductive choices (Martin, 1995;
Diamond et al., 1999; Basu, 2002). Another reason for the negative relationship between
women’s education and fertility is a delay in marriage and childbearing by more educated
women. The longer a girl remains in school, the less likely she is to have her first birth at an
early age and give birth to many children. In addition, many studies have documented the
influence of higher education on contraceptive behaviour (Vavrus & Larsen, 2003; Riyami
et al., 2004; Bbaale & Mpuga, 2011).

Wealth also has a statistically significant effect on fertility in most countries, with
weaker effects in Ethiopia, Niger and the Democratic Republic of Congo. In some
countries, the impact is only observed from the fourth to fifth quintiles. The impact of
wealth on fertility tends to be smaller when compared with the impact of education

Table 1. Mean number of children ever born by age of marriage for women aged 35–49

Mean number of children

Country (N) 18+ <18 Difference <18− 18+ 17 16 15 14 13 ≤12 Total

Bangladesh (6324) 2.97 3.83 0.85*** 3.41 3.81 3.68 3.84 4.02 4.02 3.65
Burkina Faso (4956) 5.69 6.93 1.24*** 6.71 6.83 7.09 7.38 7.33 7.22 6.33
DRC (5109) 5.39 7.03 1.64*** 6.99 6.90 6.95 7.21 7.55 6.58 6.03
Egypt (9122) 3.29 4.61 1.31*** 4.18 4.42 4.76 5.01 5.23 5.02 3.67
Ethiopia (4373) 5.25 6.83 1.58*** 6.81 6.67 6.69 7.12 7.12 6.74 6.26
Malawi (6571) 5.01 6.07 1.06*** 5.76 6.11 6.08 6.29 6.46 6.29 5.48
Mali (2894) 5.03 6.36 1.33*** 6.40 6.41 6.10 6.38 6.13 6.81 5.60
Mozambique (3897) 4.81 5.90 1.09*** 5.70 5.77 5.49 6.35 6.31 6.19 5.20
Nepal (3777) 3.39 4.43 1.04*** 4.04 4.32 4.45 4.78 4.69 4.54 3.95
Niger (3140) 5.83 7.83 2.00*** 7.08 7.45 7.90 8.00 8.36 8.13 7.36
Nigeria (11,919) 4.80 7.09 2.29*** 6.23 6.77 6.94 7.19 7.69 7.82 5.90
Pakistan (5723) 4.48 6.12 1.64*** 5.79 6.37 5.82 6.51 6.44 6.24 5.17
ROC (3368) 4.26 5.39 1.13*** 5.12 5.36 5.58 5.78 5.70 4.86 4.59
Uganda (2263) 6.18 7.45 1.27*** 7.11 7.11 7.56 7.72 7.81 8.07 6.81
Zambia (4461) 5.08 6.76 1.67*** 6.70 6.56 6.70 7.31 6.98 6.89 5.83

DRC: Democratic Republic of Congo; ROC: Republic of Congo.
***p< 0.01.
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attainment. In addition, younger women within the sample have fewer children, as
expected, and may still have more children later on in their life. However, except for the
case of Niger, fewer than 20% of women aged 35–39 in the various countries had a birth
in the year preceding the survey. Differences according to religion, residence (urban/
rural), geographic areas (regions) and ethnicity are statistically significant in some
countries. Many of the additional controls are, however, not associated with statistically
significant effects on fertility on a systematic basis.

Table 3 presents the results of the assessment of the impact of eliminating child marriage
on total fertility. For women who married as children, this is done by predicting a

Table 2. Fertility regressions: Incidence Rate Ratios for women aged 35–49

Incidence Rate Ratio

Country Model
Married at

≤12
Married at

13
Married at

14
Married at

15
Married at

16
Married at

17

Bangladesh Baseline 1.268*** 1.260*** 1.203*** 1.163*** 1.188*** 1.090***
Extended 1.240*** 1.234*** 1.170*** 1.128*** 1.169*** 1.056

Burkina Baseline 1.183*** 1.182*** 1.253*** 1.201*** 1.179*** 1.139***
Extended 1.140** 1.200*** 1.250*** 1.188*** 1.169*** 1.139***

DRC Baseline 1.144* 1.326*** 1.255*** 1.237*** 1.225*** 1.249***
Extended 1.222*** 1.312*** 1.245*** 1.235*** 1.227*** 1.238***

Egypt Baseline 1.298*** 1.366*** 1.294*** 1.252*** 1.188*** 1.171***
Extended 1.269*** 1.357*** 1.270*** 1.263*** 1.185*** 1.167***

Ethiopia Baseline 1.288*** 1.338*** 1.301*** 1.206*** 1.225*** 1.230***
Extended 1.346*** 1.325*** 1.317*** 1.202*** 1.235*** 1.224***

Malawi Baseline 1.224*** 1.208*** 1.212*** 1.146*** 1.170*** 1.114***
Extended 1.180*** 1.196*** 1.193*** 1.129*** 1.149*** 1.117***

Mali Baseline 1.327*** 1.195*** 1.263*** 1.192*** 1.273*** 1.261***
Extended 1.306*** 1.151*** 1.255*** 1.159*** 1.240*** 1.243***

Mozambique Baseline 1.216*** 1.253*** 1.300*** 1.140*** 1.178*** 1.145***
Extended 1.263*** 1.239*** 1.281*** 1.187*** 1.208*** 1.142***

Nepal Baseline 1.204*** 1.249*** 1.264*** 1.199*** 1.204*** 1.148***
Extended 1.218*** 1.217*** 1.244*** 1.194*** 1.202*** 1.146***

Niger Baseline 1.257*** 1.280*** 1.234*** 1.218*** 1.178*** 1.143***
Extended 1.225*** 1.281*** 1.212*** 1.209*** 1.179*** 1.129***

Nigeria Baseline 1.329*** 1.306*** 1.233*** 1.213*** 1.241*** 1.176***
Extended 1.317*** 1.298*** 1.220*** 1.204*** 1.243*** 1.183***

Pakistan Baseline 1.307*** 1.306*** 1.343*** 1.189*** 1.281*** 1.198***
Extended 1.295*** 1.281*** 1.357*** 1.219*** 1.278*** 1.212***

ROC Baseline 1.091 1.301*** 1.252*** 1.219*** 1.219*** 1.161***
Extended 1.204** 1.399*** 1.224*** 1.173*** 1.173*** 1.162***

Uganda Baseline 1.242*** 1.189*** 1.177*** 1.189*** 1.130*** 1.104***
Extended 1.215*** 1.149*** 1.141*** 1.197*** 1.136*** 1.103***

Zambia Baseline 1.248*** 1.236*** 1.306*** 1.184*** 1.184*** 1.213***
Extended 1.216*** 1.207*** 1.257*** 1.158*** 1.148*** 1.190***

DRC: Democratic Republic of Congo; ROC: Republic of Congo.
*p< 0.10; **p< 0.05; ***p< 0.01.
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counterfactual number of live births if they had married later. For women who did not
marry as children, there is no simulated change in their fertility. The statistics shown are
total fertility estimates for countries as a whole including all women, whether they married
as children or not. The first column provides the predicted number of live births or total
fertility for women under Model 5. The second column provides the simulated number of
live births for all women on average without child marriage for those women who married
before the age of 18. The third column is the difference between the two estimates. It
measures the impact of child marriage on the country’s total fertility. The last column
expresses this impact in percentage terms versus the base fertility level with child marriage.
The reduction in total fertility across the countries varies from 0.24 births in Egypt to 1.06
births in Niger, which is very large. In percentage terms, the reduction in total fertility
ranges from 6% in Egypt to 16% in Ethiopia. Such reductions in fertility by ending child
marriage would have substantial effects on demographic growth in the various countries. As
expected, the simulated change in total fertility that would result from ending child marriage
tends to be higher in countries that have a higher incidence of child marriage, such as Niger.
The main reason for this is that when a higher share of women marry as children, the
simulated impact of ending child marriage affects more women.

Discussion

Because child marriage also has an impact on other variables used as controls in the
regression analysis, the overall effect of child marriage on fertility, including indirect

Table 3. Total fertility with and without child marriage for women
aged 35–49

Predicted
fertility
(1)

Predicted fertility without
child marriage

(2)

Absolute
difference
(2)−(1)

Change
(%)

Bangladesh 3.71 3.26 0.45 12
Burkina 6.38 5.85 0.53 8
DRC 6.27 5.62 0.65 10
Egypt 3.73 3.49 0.24 6
Ethiopia 6.64 5.59 1.05 16
Malawi 5.58 5.21 0.37 7
Mali 5.61 5.09 0.52 9
Mozambique 5.52 5.08 0.44 8
Nepal 4.03 3.59 0.44 11
Niger 7.48 6.42 1.06 14
Nigeria 6.10 5.37 0.73 12
Pakistan 5.34 4.80 0.54 10
ROC 4.89 4.54 0.35 7
Uganda 7.12 6.58 0.54 8
Zambia 6.19 5.65 0.54 9
Average 5.64 5.08 0.56 10

DRC: Democratic Republic of Congo; ROC: Republic of Congo.
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effects through education and wealth, could be larger than the direct estimates observed
from the regression coefficients on early marriage. When girls marry early there is often a
negative effect on education attainment, which may also contribute to lower household
wealth in a number of ways (Nguyen & Wodon, 2016). Still, in terms of magnitude, the
indirect effects of child marriage on fertility through education and wealth are likely to
be much smaller in comparison to the direct effects observed in the coefficient estimates
reported in Table 2. Econometric analysis suggests that in some countries, only a
relatively small share of girls who marry early would have been able to complete their
secondary education, even if they had married later (Wodon et al., 2016). In addition,
the coefficient of secondary education on fertility is close to one in many countries in the
sample (Table 4), suggesting a limited impact of a secondary education on fertility in
comparison to a lower level of education. As mentioned earlier, having a tertiary level of
education does make a larger difference for fertility, but in most countries very few
women marrying as children would complete that level of education if they had not
married as children. The same holds for the potential effect of child marriage on fertility
through household wealth. This implies that one can essentially rely on the estimated
direct effects of child marriage on the number of lifetime births that women have for the
simulation of the overall impact on total fertility that would result from the elimination
of child marriage, without having to factor in indirect effects in the simulations because
this does not entail large mismeasurement.

There are methodological limitations to be considered while interpreting the findings
from this study. First, the study used cross-sectional data, which renders it subject to the
general limitations associated with the use of such data. A disadvantage of cross-
sectional data is that a causal temporal relationship between the outcome and the
exposures cannot be established. For child marriage, however, a minimal temporality
bias can be assumed due to the fact that childbirth mostly takes place within the confines
of marriage in the countries of study. Still, it is impossible to absolutely determine the
time sequence of key events of interest. In addition, decision-making ability as one of
the controls in the regression is measured at the time of the survey, when women in the
sample are older, and not when the decision to marry early was taken. Another
limitation is that variables are self-reported and are liable to response and recall bias.
Finally, the observed relationships may be due to unmeasured conditions that are
associated with both fertility and child marriage. Other variables correlated with both
child marriage and fertility that are not included in the analysis could be at the source of
the observed relationship. Due the risk of omitted variable bias, the results can never be
considered as fully conclusive, but there is clear suggestion of a (large) causal impact of
child marriage on lifetime fertility.

In conclusion, the study suggests that child marriage is linked to substantially higher
fertility. It provides estimates of the impact of each year of early marriage on the number
of births for women over their lifetime in fifteen countries. These impacts implicitly
assume no increase in out-of-wedlock adolescent childbearing when ending child
marriage. Although a wide range of factors may explain the impact of child marriage on
fertility, it is likely that the strong impacts suggested by the study relate at least in part to
the lack of contraceptive practice and reproductive intentions. Delaying the initiation of
marriage, and by extension the initiation of reproduction, could have a significant effect
on national fertility rates and thereby on population growth.
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Table 4. Correlates of fertility for women aged 35–49

BAN BFA DRC EGY ETH MLW MAL MZB NEP NIG NGR PAK ROC UGN ZMB

Child marriage
Married as adult (Ref.)
Married at ≤12 1.240*** 1.140** 1.222*** 1.269*** 1.346*** 1.180*** 1.306*** 1.263*** 1.218*** 1.225*** 1.317*** 1.295*** 1.204** 1.215*** 1.216***
Married at 13 1.234*** 1.200*** 1.312*** 1.357*** 1.325*** 1.196*** 1.151*** 1.239*** 1.217*** 1.281*** 1.298*** 1.281*** 1.399*** 1.149*** 1.207***
Married at 14 1.170*** 1.250*** 1.245*** 1.270*** 1.317*** 1.193*** 1.255*** 1.281*** 1.244*** 1.212*** 1.220*** 1.357*** 1.224*** 1.141*** 1.257***
Married at 15 1.128*** 1.188*** 1.235*** 1.263*** 1.202*** 1.129*** 1.159*** 1.187*** 1.194*** 1.209*** 1.204*** 1.219*** 1.173*** 1.197*** 1.158***
Married at 16 1.169*** 1.169*** 1.227*** 1.185*** 1.235*** 1.149*** 1.240*** 1.208*** 1.202*** 1.179*** 1.243*** 1.278*** 1.173*** 1.136*** 1.148***
Married at 17 1.056 1.139*** 1.238*** 1.167*** 1.224*** 1.117*** 1.243*** 1.142*** 1.146*** 1.129*** 1.183*** 1.212*** 1.162*** 1.103*** 1.190***

Woman’s education
No education/Primary
(Ref.)

Secondary 0.882*** 0.725*** 0.957** 0.992 0.635*** 0.818*** 0.904** 0.878*** 0.866*** 0.816*** 0.918*** 0.879*** 0.924*** 0.896*** 0.887***
Higher 0.751*** 0.595*** 0.681*** 0.931*** 0.712*** 0.582*** 0.567*** 0.573*** 0.803*** 0.522*** 0.773*** 0.687*** 0.772** 0.700*** 0.666***

Household demographics
Wealth quintile

Quintile 1 (Ref.)
Quintile 2 0.928*** 0.990 1.004 0.939*** 0.978 0.982 1.018 0.943* 0.868*** 0.991 1.026* 0.953 0.953* 0.960 1.011
Quintile 3 0.915*** 0.971* 1.018 0.902*** 0.976 0.997 1.063* 0.935* 0.796*** 0.995 1.032* 0.917*** 0.938 0.965 0.987
Quintile 4 0.874*** 0.965** 1.043 0.867*** 1.010 0.960* 1.026 0.927* 0.778*** 1.019 1.006 0.849*** 0.860*** 0.917** 0.913***
Quintile 5 0.805*** 0.901*** 0.950 0.771*** 0.972 0.907*** 0.917* 0.881** 0.659*** 0.966 0.885*** 0.774*** 0.808*** 0.843*** 0.853***

Place of residence
Rural (Ref.)
Urban 0.939*** 0.916*** 0.991 1.005 0.869** 0.904*** 1.035 0.985 0.952** 0.961 1.018 1.015 0.977 0.966 0.935***

Distance to health facility is:
Not a problem (Ref.)
A problem — 1.013 0.950** 1.024* 1.031 1.017 0.927*** 1.037 1.011 0.989 0.986 0.975 1.038 1.019 1.045***

Woman’s characteristics
Spousal age gap

≤5 years (Ref.)
5–9 years 1.062*** 1.038** 1.030 1.030** 1.019 1.017 1.051* 1.026 1.024 1.017 1.011 0.986 1.003 1.021 1.052***
10 years+ 1.083*** 0.996 0.971 0.960*** 0.919*** 1.014 1.014 1.003 0.971 0.974 0.965*** 0.992 1.025 1.010 1.009

Age cohort
45–49 (Ref.)
35–39 0.828*** 0.816*** 0.860*** 0.865*** 0.764*** 0.800*** 0.851*** 0.819*** 0.773*** 0.808*** 0.829*** 0.778*** 0.803*** 0.811*** 0.813***
40–44 0.902*** 0.940*** 0.956** 0.931*** 0.899*** 0.929*** 0.945** 0.919*** 0.877*** 0.935*** 0.912*** 0.917*** 0.907*** 0.923*** 0.936***

Can solely or jointly
decide in:
0 situations (Ref.)
1 or 2 situations 1.006 1.007 1.038 0.957* 0.978 0.988 0.974 1.051 0.977 1.007 0.993 1.022 1.079 0.976 1.036
All 4 or 5 situations 0.983 0.989 1.020 0.952** 0.969 0.986 0.976 1.036 0.942** 0.947** 0.967** 0.987 1.049 0.996 1.032

https://doi.org/10.1017/S0021932017000542 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0021932017000542


Table 4. Continued

BAN BFA DRC EGY ETH MLW MAL MZB NEP NIG NGR PAK ROC UGN ZMB

Tolerance of wife beating
Zero tolerance (Ref.)
Beating acceptable 1.019 0.988 1.009 1.030** 1.067*** 1.021 1.010 1.008 0.959 1.020 1.013 1.037* 0.976 0.998 1.040**

Leave-out means (LOM)
LOM current use of
modern contraceptive

0.969 0.997 0.936 0.971 1.002 0.964* 1.029 0.991 0.788** 0.998 0.975 1.021 0.961 0.953 0.977

LOM under-five
mortality experience

1.077** 1.057*** 1.035 1.123*** 1.091*** 1.036* 1.238*** 1.043 1.596*** 1.019 1.179*** 1.043 0.999 1.036 1.077***

Sample size (final model) 5467 4317 3928 7850 3108 4623 2543 2526 3460 2588 10285 5232 2405 1441 2907

Ethnicity, religion and region coefficients not shown.
Country Abbreviations: Bangladesh (BAN); Burkina Faso (BFA); Democratic Republic of Congo (DRC); Egypt (EGY); Ethiopia (ETH); Malawi (MLW);
Mali (MAL); Mozambique (MZB); Nepal (NEP); Niger (NIG); Nigeria (NGR); Pakistan (PAK); Republic of Congo (ROC); Uganda (UGN);
Zambia (ZMB).
LOM: leave-out mean. LOM current use of modern contraceptive: LOM of women in the PSU currently using modern contraceptive. LOM under-five
mortality experience: LOM of women in PSU with at least one under-5 mortality experience.
*p< 0.10; **p< 0.05; ***p<0.01.
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